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X-ray crystallography 9
Table 1 X-ray crystal and refinement data of metabolite 1a. 
9-10

Preparation of compound 1a
About 34 μmol of 1 was dissolved in 1 mL methanol, and then a 90 μL solution of NaOH with concentration 0.43 μM was added in, stirring for 30 min at room temperature. The filtrate was vacuum dried and re-dissolved with 300 μL methanol to get the solution of 1a, which was placed in a dry place for slow volatilization to obtain its single crystal at mp 178-179 ℃.
X-ray crystallography
The X-ray diffraction data for compounds 1a and 3 were collected on an Oxford Diffraction Xcalibur Nova system diffractometer with Cu K α radiation. The structure was solved by direct methods using SHELX97 and refined using full-matrix least-squares difference Fourier techniques. All non-hydrogen atoms were refined with anisotropic displacement parameters, and all hydrogen atoms were placed with the relative isotropic parameters. Empirical absorption correction using spherical harmonics was implemented in SCALE3 ABSPACK scaling algorithm.
The single crystal of 1a was obtained from methanol. The X-ray diffraction analysis was used to confirm the assigned structure. The X-ray related crystallographic data were summarized in Table 1 . The single crystal of 3 was obtained from chloroform. The X-ray diffraction analysis was used to confirm the assigned structure and determine the absolute configuration.
The X-ray related crystallographic data were summarized in Table 2 . 
General
Column chromatography (CC) and TLC were performed using silica gel and silica gel GF 254 (200-300 mesh and HG/T2354-92； Qingdao Marine Chemicals). Melting points were determined on SFW-X-4 apparatus. NMR data were recorded on Bruker AVANCE 400 spectrometer and Varian INOVA500NB spectrometer. MS were recorded on VG-ZAB mass spectrometer. UV spectra were determined on Unico UV-2100 and IR spectra on Nicolet 5DX-FTIR spectrophotometer. Optical rotations were obtained on Schmidt-Haensch, Polaptronic HNQW5. X-ray data was recorded on Oxford Diffraction Xcalibur Nova system diffractometer.
UV and CD calculations of compounds 1 and 2
For the quantum chemical calculations of UV and CD spectra, a system conformational analysis was first carried out using the MMFF94 molecular mechanics force field via the MOE software package. The obtained MMFF94 conformers were further optimized and checked as the true minima of the potential energy surface at the B3LYP/6-31+G(d) level. The polarizable continuum model (PCM) was adopted to consider solvent effects using the dielectric constant of methanol (32.63). The 20 lowest electronic transitions were calculated, and rotational strengths of each electronic excitation were given using both dipole length and dipole velocity representations. CD spectra were simulated using a Gaussian function with a half-bandwidth of 0.25 eV. All quantum computations were performed using Gaussian03 program package, on an IBM cluster machine located at the High Performance Computing Center of the Peking Union Medical College.
